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ABSTRACT: The work aims to calculate and analyze structural stability and elastic properties of two kinds of iron nitrides,
{-Fe,N and e-FesN. First principles were adopted to simulate calculation method. The theoretical lattice constants of two phases
coincided with well with the experimental ones, and the formation energy of two phases was negative. Corresponding polycrys-
tal elastic properties were acquired based on monocrystal elastic constants of two phases. The calculated bulk modulus (B), shear
modulus (G) and Young’s modulus (E£) were all higher than the experimental ones. There was a certain proportional relationship
between calculated and experimental values of e-Fe;N polycrystal elastic property approximately at 1.3 : 1, which was applica-
ble to bulk modulus of v '-FeyN. The B/G ratio of {-Fe,N and e-FesN was 2.63 and 2.16 respectively. (-Fe;N and e-Fe;N are
provided with certain degree of thermodynamic stability. The shear modulus and Young’s modulus of two phases are close to or
superior to those of steel, and the B/G values indicate their ductile nature. The elastic anisotropy of two nitrides is closely related
to their crystal structures.
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Tab.1 The lattice constants, cohesive energy and forma-
tion energy of (-Fe,N and &-Fe;N crystals

a/mm b/mm c/mm o/(°) BI(°) y/(°) H/eV HieV
(-Fe,N 43.19 5429 47.18 90 90 90 —6.586 —0.247
Expl' 4437 5541 4843 90 90 90
e-Fe;N 4628 4628 43.01 90 90 120 —6.354 —0.209
Exp.'l 46.92 46.92 43.67 90 90 120
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Tab.2 Elastic properties of {-Fe,N and ¢-Fe;N

YA A% By/GPa Br/GPa By/GPa Gy/GPa Gr/GPa Gy/GPa  E/GPa v BIG
Gl 167 79 200 0.3
(-Fe,N GGA® 266.5 266.1 266.3 104.0 98.8 101.4 2700 033 263
g-FesN GGA® 226.5 225.6 226.0 105.7 104.0 104.9 2725 030 216
Exp.[% 172 78 203 032 221
GGA® 228.4 99.3 2602 031 230
el GGAP! 170.9 97.3 2453 026 176
e a NP (ZR&M) , b RRATIE,
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